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We observed the daily trend in
mortality rates during the 2003 heat
wave in 13 of France's largest cities.
Mortality data were collected from
July 25 to September 15 each year
from 1999 through 2003. The con-
junction of a maximum temperature
of 35°C and a minimum temperature
of 20°C was exceptional in 7 cities. An
excess mortality rate was observed
in the 13 towns, with disparities from
+4% (Lille) to +142% (Paris). (Am J
Public Health. 2004;94:1518-1520)

Heat waves are known to be associated with
an increase in mortality." ™ In the United States,
an average of 400 deaths directly related to
heat are recorded annually.* In France, the
number of heat-related deaths had been poorly
evaluated until 2003, when an unusual heat
wave occurred. The Institut de Veille Sanitaire,?
a French government public health agency, set
up an observational study during the 2003
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heat-wave period (August 1—19), which fo-
cused on the daily trend in mortality in 13 of
France’s largest cities (Bordeaux, Dijon, Greno-
ble, Le Mans, Lille, Lyon, Marseille, Nice, Paris,
Poitiers, Rennes, Strasbourg, and Toulouse).

METHODS

To compare epidemic curves, daily mortal-
ity rates were collected in 2 ways: via death
certificates of all deaths, except fetal deaths
(because of changes in their official defini-
tion since 2001°) and transcriptions (deaths
of people living in other towns), from (1) the
Birth and Death Registry Office and (2) the
University Hospitals and the Hospital of Le
Mans. Meteorologic data were obtained from
the National Weather Service. The study was
conducted from July 25 to September 15 of
each year from 1999 to 2003 in the Birth
and Death Registry Office and during the
same seasonal period from 2002 to 2003 in
the hospitals. Excess mortality rates were
calculated as follows: (number of 2003
deaths — mean of 1999-2002 deaths)/
mean of 1999-2002 deaths. For the hospi-
tal data, the reference year was 2002.
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RESULTS

The 2003 heat wave broke all records in
France for more than 50 years, exceeding the
temperatures observed in previous heat
waves (1976, 1983, and 1994). The conjunc-
tion of a maximum temperature of 35°C and
a minimum temperature of 20°C was excep-
tional in Bordeaux, Dijon, Le Mans, Lyon,
Marseille, Paris, and Toulouse in terms of du-
ration (9—15 consecutive days).

In the 13 cities, all the August 2003 mean
daily deaths were higher than for August
1999-2002. In Paris (Figure 1), Bordeaux,
Dijon, Le Mans, Lyon, and Poitiers, the number
of daily deaths increased from August 6 to 8,
2003; reached their highest values on August
9 to 13, 2003; and returned to their usual
range on August 15 and 16, 2003. A lag of 1
to 3 days between the start of the heat wave
and the increase in the number of deaths was
observed. The subsequent decrease in temper-
ature and in the number of deaths was con-
comitant. An excess mortality rate during this
period was always found—the minimum in
Lille (+4%) and the maximum in Paris
(+142%) (Table 1).
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the years 2003 and 1999 through 2002.

FIGURE 1—Comparison of daily mortality rate and mean temperature in Paris, France, for
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TABLE 1—Excess Mortality in 13 French
Cities and in Hospitals Between August
1 and August 19, 2003, Compared With
the Same Period in 1999-2002 for
the City Deaths and in 2002 for the
In-Hospital Deaths®

2003 2003

No. Excess No. of Excess

City of City Mortality, In-Hospital Mortality,
Deaths % Deaths %
Bordeaux 318 43 228 53
Dijon 168 93 117 121
Grenoble 148 28 108 24
Le Mans 204 82 171 116
Lille 200 4 103 18
Lyon 447 80 300 95
Marseille 571 25 163 23
Nice 341 53 193 65
Paris 1854 142 1665 138
Poitiers 184 79 151 72
Rennes 156 36 95 38
Strasbourg 253 51 157 33
Toulouse 315 36 140 49

“City deaths do not include all the in-hospital deaths.
Only patients who died in the university hospitals
located in the city (not in the suburbs) were included
in the 2 sources.

The increase of in-hospital deaths began
between August 5 and 7, 2003, in most hos-
pitals. An excess in-hospital mortality rate
during the heat wave was noted in the 13
hospitals and was particularly marked in
Dijon, Le Mans, Paris, and Lyon (Table 1).

DISCUSSION

Our study described the trend in daily
mortality rates during the 2003 heat wave
(August 1-19) in 13 French cities. We
worked on all causes of mortality because
heat-related deaths raised the issue of defin-
ing criteria and lack of accuracy in death cer-
tification. The patterns of the 2003 epidemic
curves (Birth and Death Registry Office and
hospitals) were similar in each city. Prolonged
exposure to hot temperatures and duration of
the heat wave were probably the triggering
factors for mortality. The 2003 mortality pat-
tern was similar to the one observed during
the 1976 heat wave but not to those seen in
1983 and 1994. An excess mortality rate
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during the heat wave period was always
found, even when a longer period of study
(July 25 to September 15) was considered.

The excess mortality rates were particularly
marked in Dijon, Paris, Le Mans, and Lyon.
These cities are located in the central and
eastern regions where the 2003 mean tem-
peratures were especially high compared with
the preceding years. Marseille, Nice, and
Toulouse, located in the southern part of
France, had fewer problems from the heat
wave compared with towns that had similar
temperatures in August 2003 but were not
accustomed to very hot summers. These ini-
tial observations are currently being supple-
mented by analytic studies conducted by the
Institut de Veille Sanitaire focusing on meteor-
ology, pollution, and heat-related risk factors.
Size of the city, the urban heat-island effect,
socioeconomic characteristics, and cultural
habits may be factors affecting mortality.>*"*
Air conditioning is not systematically used in
France, even in retirement homes or hospitals.

The 2003 heat wave had a major effect:
the overall excess mortality rate in France be-
tween August 1 and August 20 was esti-
mated at 14 800 deaths.® Despite the aging of
the population, the risk of mortality is de-
creasing, and, overall, the number of expected
2003 deaths should have been similar to the
number of 2002 deaths in France.'® Previous
North American experiences have shown that
preventive measures are efficient in reducing
heat-related mortality."** Future French pre-
vention programs will take into account the
disparity of the heat wave effect and the spe-
cific characteristics identified in the studies fo-
cusing on the French heat wave. H
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